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Table of acronyms and abbreviations

A/R Afforestation/reforestation
BAU Business as Usual scenario, or baseline
BRT Bus rapid transit, a system of urban transportation giving preference to public
buses
CAGR Compound annual growth rate
Capex Capital expenditure or investment rather than a cost
CCs Carbon Capture and Storage
CDM Clean Development Mechanism of the Kyoto Protocol
CFL Compact fluorescent lamp, an energy-saving light-bulb
CH4 Methane
CNG Compressed natural gas
CO, Carbon dioxide, the most important greenhouse gas
Carbon dioxide equivalent, a unit that converts other greenhouse gases to an
COze .
equivalent amount of CO2
CONAFOR Comision Nacional Forestal
CONUEE Comision Nacional para el Uso Eficiente de la Energia
Conference of the Parties, the annual summit of the United Nations
COP . .
Framework Convention on Climate Change
CRE Comision Reguladora de Energia
CTS Centro de Transporte Sustentable
FONADIN Fondo Nacional de Infraestructura
GDP Gross Domestic Product
GHG Greenhouse gases (mainly carbon dioxide, methane, and nitrous oxide)
GW Gigawatt
GWh Gigawatt hour of electricity
Ha Hectares
HDV Heavy-duty vehicle on road, weighing more than 16 tons
HFCs Hydrofluorocarbons
INECC Instituto Nacional de Ecologia y Cambio Climatico
INEGEI Inventario Nacional de Emisiones de Gases de Efecto Invernadero
INEGI Instituto Nacional de Estadistica y Geografia
IPCC Intergovernmental Panel on Climate Change
LDV Light-duty vehicle, weighing less than 3 tons
Lm Lumen
MEDEC México: Estudio de la Disminuacién de Emisiones de Carbono
MDV Medium-duty vehicle on road, weighing between 3 and 16 tons
MtCO2e Million metric tons of carbon dioxide equivalent
MW Megawatt of installed power generation capacity
MWh Megawatt hour of electricity
N-,O Nitrous oxide, a greenhouse gas
Opex Operating expenditure or cost
PECC Programa Especial de Cambio Climatico
PEMEX Pétroleo Mexicano
POISE Programa de Obras e Inversiones del Sector Eléctrico
PV Solar Photovoltaic
SAGARPA Secretaria de Agricultura Ganaderia, Desarrollo Rural, Pesca y Alimentacion
SCT Secretaria de Comunicaciones y Transported
SEMARNAT Secretaria de Medio Ambiente u Recursos Naturales
SENER Secretaria de Energia
SIACON Sistema de Informacion Agroalimentaria de Consulta
SIAP Servicio de Informaciéon Agroalimentaria y Pesquera
SLCFs Short-Lived Climate Forcers
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Abstract

As part of the Mexico Low Emissions Development Program, this project was established to
develop an updated GHG emissions baseline, a GHG abatement cost-curve to identify potential
emission mitigation actions, and finally capture existing efforts in a project portfolio database.

In the Business as Usual (BAU) scenario, Mexico’s GHG emissions could increase by 3.4% annually
up to 2030, from 727 MtCO2e in 2010 to 954 MtCO2e in 2020 and 1,332 MtCO2e by 2030.

By 2020, Mexico can achieve its internationally committed emission reduction target and reduce
its annual emissions by 320 MtC02e (33% of the baseline emissions) if it fully implements all 129
identified abatement levers. Implementing ten technologies alone would capture 55% of the total
abatement potential by 2020. However, only 52 MtC02e of abatement potential is captured in
existing or planned climate mitigation projects.

The project included the transfer of the abatement cost-curve models to the technical staff at
Instituto Nacional de Ecologia y Cambio Climatico (INECC) as well as intensive training in the
use of the models. The project further created a mitigation project database and tracking tool.
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Executive Summary

In recent years, the Government of Mexico, through the Secretaria de Medio Ambiente y Recursos
Naturales (SEMARNAT) and the Instituto Nacional de Ecologia y Cambio Climatico (INECC), has
made various efforts in reducing emissions of greenhouse gases (GHG) such as the 2009 Mexico
GHG abatement cost-curve.

As part of the cooperative efforts on climate change between the Governments of United States
and Mexico, through the Mexico Low Emissions Development Program (MLED), the task was given
to McKinsey & Company in cooperation with SEMARNAT and INECC to update the analysis on
Mexico’s GHG baseline, construct a new GHG abatement cost-curve, and create a portfolio of
mitigation projects.

With this report, previous efforts have been reviewed, updated, and strengthened with the
purpose of serving as an input to the development and implementation of Programa Especial de
Cambio Climatico (PECC), which will be published later in 2013.

The project included the transfer of the abatement cost-curve models to the technical staff at
INECC as well as intensive training in the use of the models. The project further created a
mitigation project database and tracking tool, which also has been transferred to the INECC staff.

Results

In the BAU scenario, Mexico’s GHG emissions could increase by 3.4% annual up to 2030, from
727 MtCO2e* (megatons or million metric tons of carbon dioxide equivalent) in 2010 to 954
MtCO2e in 2020 and 1,332 MtC02e by 2030. This would translate into per capita emissions of ~10
tons per person per year by 2030, in a time when the world ought to decrease emissions to an
average 2 tons per person per year to limit global warming to 2° Celsius. It should be mentioned
that the baseline has been significantly updated to the 2009 GHG cost-curve. As such, the new
baseline is defined based on January 1, 2010, which means that any mitigation project that was in
place before this date is considered as part of the baseline and not abatement. Particularly in the
power sector, it means that the baseline is rather green, as Programa de Obras e Inversiones
del Sector Eléctrico (POISE) 2010 is mainly based on an energy mix from gas combined cycle and
also introduces renewable energies, such as wind and large hydro.

Yet, by choosing a low-emission development path, there is potential for a much larger reduction
in emission intensity and a substantial abatement of GHG emissions. Having defined Mexican
emissions under BAU assumptions, we have identified a wide range of options to reduce GHG
emissions across all sectors of the economy.

By 2020, Mexico can reduce its annual emissions by up to 33% compared to the results in the
BAU scenario if Mexico fully implements all 126 identified technical abatement levers and three
policy measures. As a consequence, Mexico can achieve its COP15 committed target of 30%
emission reduction versus baseline. This entails reducing the annual emissions by 320 MtCO2e
compared to the BAU scenario in 2020, to reach an emission level of ~ 634 MtCO2e or around 90%
of emissions in 2010.

The environmental benefits identified could have a positive impact on the Mexican economy.
Many of the abatement measures examined are net-profit-positive to the economy—i.e., they are
beneficial to the economy as a whole. An example of a net-profit-positive measure is fuel
efficiency improvements in light-duty vehicles (LDVs), for which the increased up-front cost of the
technology improvements is more than compensated for by the savings in fuel consumption costs.

On average, the abatement potential comes at a net-profit-positive gain of USD 36 for every ton of
CO2e that gets abated compared to the BAU scenario, with 59% abatement potential achievable
at net-profit-positive gain. The remaining 31% of abatement potential comes at a cost to Mexico

! Excluding HFCs
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compared to the BAU scenario. The total net cost to the economy of implementing all technical
measures is overall positive to the economy in 2020. Hence, should all measures be implemented,
savings from the net-profit-positive abatement measures would cancel out the costs of the others.

85% of the emission abatement potential in 2020 is concentrated in five sectors: forestry,
transport, power, oil and gas, and waste. These are the key sectors of the climate agenda for
Mexico, offering great impact in terms of carbon abatement as well as economic and social
development.

= The forestry sector holds almost 25% of the maximum abatement potential. Current estimates
suggest that Mexico could transform the sector into a net carbon sink. While acknowledging
significant data uncertainties, estimations of current net emissions add up to ~ 50 MtCO2e and
are expected to stay constant until 2020 under BAU assumptions. By implementing all
abatement measures, Mexico could turn the forestry sector into a carbon sink that sequesters
up to ~ 22 MtCO2e by 2020 at an estimated average cost of ~ USD 31/tCO2e without taking
into account the significant co-benefits that exist in the sector. This maximum abatement
potential is mainly driven by reducing deforestation (70%) and 30% of the potential comes
from increasing afforestation and reforestation (A/R)

= The transport sector has the potential to reduce GHG emissions from burning fossil fuels by
20% compared to the BAU scenario in 2020, equaling a total abatement potential of
55 MtCO2e in 2020. 54% of the abatement potential (30 MtCO2e) is derived from fuel
efficiency measures primarily targeting LDVs. 24% of abatement (13 MtCO2e) is driven by
modal shifts to public and freight transport. 15% of abatement (8 MtCO2e) comprises policy
measures, i.e., vehicle mix, scrapping program, and ban of imported cars. Around 70% of the
transport levers are net-profit-positive

= The power sector holds around 17% of Mexico’s maximum abatement potential. Annual
emissions in the sector could be reduced by 36% compared to the BAU scenario by 2020,
dropping from an annual 152 MtCO2e to only 97 MtCO2e. 31% of abatement (17 MtCO2e) is
derived from geothermal power generation. 16% of abatement (9 MtCO2e) comprises small
hydro generation. Remaining abatement contribution (29 MtC02e) is from other renewable
sources, e.g., wind, reduction of transmission losses, and shift within fossil fuels. Around 70%
of the power levers are net-profit-positive. Net-profit-negative levers such as wind and solar
PV have seen a severe decrease in cost versus traditional technologies, but are with current
projections not yet fully cost competitive

= The oil and gas and waste sectors can, in combination, contribute almost 30% of the
abatement potential. The largest abatement opportunities are a reduction of gas flaring;
recycling new waste; cogeneration in Pemex’s refineries and wastewater improved treatment.
More than 90% of oil and gas abatement levers and 70% of waste levers come at an overall
financial gain to the society

Implementing ten measures with the largest abatement potential would capture 55% of the
total abatement potential by 2020. These ten measures are:

Reduced deforestation from pastureland conversion (30 MtCO2e)

Reduced flaring (24 MtCO02e)

Recycling new waste (23 MtC02e)

LDV fuel efficiency (20 MtCO2e)

Reduced deforestation from slash & burn agriculture conversion (20 MtC02e)
Geothermal (17 MtC02e)

Cogeneration—downstream in oil and gas (13 MtC02e)
Wastewater—improved treatment (12 MtC02e)

. Degraded forest reforestation (9 MtCO2e)

10. Small hydro (9 MtC02e)

Lo Nk WDN R
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52 MtCO2e, or 16% of the abatement potential by 2020, is captured in emission mitigation
projects. We developed a project portfolio database during the project, based on publicly
available information. The largest potential is captured in the oil and gas and transport sectors,
which have captured respectively 30% and 18% of their total abatement potential. However, only
28% of the net-profit-positive potential is currently captured in projects indicating a large
opportunity to accelerate the agenda. The largest untapped opportunities are reduction of
deforestation from pastureland and slash & burn agriculture conversion, recycling of new waste,
and geothermal.

The results in this project arise from a process of assessing more than 200 potential abatement
levers and deciding on 129 with a significant potential for abatement. All 129 levers were assessed
for potential and cost, based on a broad assessment of data sources from public, private, national
and international sources, e.g., CONAFOR, FONADIN, GDF, PECC, SCT, POISE, CRE, PEMEX,
SEMARNAT, CDM projects, SAGARPA, and many international databases. In general, we prioritized
official Mexican Government data, when available, over all other data sources. All data input was
further validated by INECC working team members, local sector experts, and with more than 50 of
our global experts on the specific sectors. Throughout the process, we have further identified
hundreds of current or planned emission mitigation projects, which are documented in a project
portfolio tracking tool and as well in communication templates. The baseline and abatement
potentials are calculated for the years 2015, 2020, 2025 and 2030; however for simplifying
communications this report focuses on 2020, which is the year of the committed abatement
target.

All the estimates that determine the abatement potential are based on the collective experience
and expertise of various working groups at INECC, as well as experts from the public and private

sectors. Through more than 20 training sessions and 30 content meetings, we jointly developed

the results as stated in this report.

Finally, it should be stated that the results described in this report reflects stretched potentials
within the boundary of what the INECC working teams thought would be technically achievable by
the given timelines.
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Introduction

The abatement cost-curves are useful tools for prioritization, communication, and decision
making, and can lead to the development of a strategy for low-carbon development. This project
was established to update previous baseline and abatement cost-curve efforts as well as develop
an integrated project database of existing or planned activities to mitigate GHG emissions.

Another important aspect was to build the capabilities at INECC in the use of the cost-curves to
ensure continuous updates of the tools for input to policy making. As a result, we conducted more
than 20 trainings across the 11 sectors to dedicated sector teams within INECC. We further trained
three people to become “super users” of the cost-curves.

The objective of this project was to:

e Collect a portfolio of mitigation projects that are either planned or have been
implemented to be able to track the process towards the 2020 target of 30% emission
reduction versus targets

e Plan and develop a methodology for the construction of the abatement cost-curves

e Conduct a cost-benefit analysis of the project portfolio, which includes the capital and
Opex cost but also the abatement potential

e Develop the actual abatement cost-curves and build the associated cost-curves for
different time scenarios (2015, 2020, 2025, and 2030), that would consider different
scenarios of key economy indicators, such as the price of oil and gas

e Organize knowledge transfer workshops and develop training material, so that future
updates of the cost-curve can be made by the staff at INECC

This report includes an overview of the approach, methodology, and results of the efforts as well
as a summary of recommended next steps. The report focuses on the abatement potential of the
year 2020. Detailed documentation of sector results and emission mitigation projects for 2020 is
included as appendices to this report. The actual baseline and cost-curves are calculated to 2030
and the results are shown in the supporting power point presentation.

10
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Background

This project builds on the following work that McKinsey has previously conducted in Mexico:

e "Low Carbon Growth, a Potential Path for Mexico" which closed the gap in the existing
knowledge base in Mexico and contributed to the first PECC

e "Assessing the feasibility to capture the identified abatement potential for Mexico"—in
this initiative, we assessed the feasibility of the adoption and implementation of public
policies on GHG and, moreover, identified priority areas to achieve greater impact

e With "Mexico's Long-Term Mitigation Strategy" we defined mitigation plans for 2020 and
2030, which had detailed mitigation potential by sector and identified the problems of
applying the relevant abatement levers

e The "Revision of Emissions' Baseline" allowed for a detailed calculation of the baseline,
integrating local officials in the projection of the relevant variables

This project is aiming to answer two key questions for the climate change agenda in Mexico:

e Can Mexico deliver on its 30% emission reduction target set in COP15 in Copenhagen?
e How much of the emission reduction target is captured in current or planned projects?

Methods

The Mexico abatement cost-curve describes the GHG abatement potential of 126 technologies.
We refer to these as technical abatement levers. The cost-curve further includes three policy
measures. The cost of implementing the technical abatement levers is calculated using McKinsey’s
methodology, adjusted to take into account the specific characteristics of the Mexican economy.
The abatement cost-curve thus serves as a fact base that quantifies Mexico’s abatement potential
and the cost of capturing that potential, and can be used to assist policy makers to set and test
Mexico’s abatement objectives. The cost-curve analyzes abatement levers in eleven industry
sectors. There are three stages to the analysis:

1. An evaluation of the GHG emission levels that can be expected up to 2030 if no new
government measures or regulations are introduced to reduce emissions other than those
already announced or implemented by January 1, 2010. This evaluation constitutes the
BAU emissions scenario, which is used as the baseline for measuring the abatement
potential of the various technical abatement levers

2. Identification of a range of technical levers capable of reducing GHG emissions, and a
guantification of the abatement potential and the implementation cost of each lever

3. Integration of all the levers into a GHG abatement cost-curve to demonstrate the
abatement potential and the cost of capturing that potential, both at the broad economy
level and within individual sectors

Construction of the BAU emissions scenario

The BAU scenario reflects the likely growth of GHG emissions in Mexico from 2010 to 2030, taking
into account government policy and regulations as of January 1, 2010. This scenario serves as a
baseline for comparing other abatement scenarios presented below. For the purpose of the BAU
scenario, Mexico’s economy was grouped into eleven sectors: agriculture, buildings, cement,
chemicals, iron & steel, forestry, oil and gas, other industry, power, transport, and waste.

The likely emissions from each sector were calculated taking into account fuel consumption,
electricity consumption, and process-related emissions (such as emissions from chemical
processes). The likely growth in emissions between 2010 and 2030 were factored in, taking into
account forecast economic changes (GDP growth, population growth, new technologies, etc.);
operational changes (such as the shift to gas in the power baseline according to POISE 2010); and
the more efficient use of energy.

11
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Subsequent analysis of the technical abatement levers

The 126 technical levers appropriate to Mexico’s economy were first identified out of a total group
of more than 200 levers. Their abatement potential and the cost of implementation were then
analyzed.

A team from McKinsey worked with INECC experts to identify the levers appropriate to the Mexico
economy. The levers reviewed included power generation technologies that use renewable
energy; alternative fuels; and energy efficiency levers—for example, levers that improve insulation
in buildings or reduce electric power consumption. The majority of levers analyzed used
commercially-proven technologies. Only a few, newer technologies in the final stages of
development were included. Technologies in the early stages of development were excluded.

The abatement potential of each of the levers was calculated as the total emissions that would be
prevented through the use of the lever over the course of one year. For example, the abatement
potential of switching to energy-saving light bulbs—compact fluorescent lamps (CFLs)—was
calculated as the difference between the total emissions from CFLs and incandescent light bulbs
over a year.

The cost of implementation of each of the levers was also calculated in relation to BAU practices.
The annual cost of each lever is the cost of the initial investment or capital expenses (including
financing costs, and capitalized over the life span of the lever at an annual interest rate of 4%),
plus the annual current operating expenses, less the annual savings captured by using the lever. So
for example, the cost of using energy-saving light bulbs was calculated as the annual added cost of
purchasing the light bulbs compared with using incandescent light bulbs, less the annual savings
gained from using less electricity. The overall abatement cost is the cost (in USD) required for the
abatement of one ton of GHG (USD/tCO2e). The abatement cost of a lever is, therefore, the
implementation cost divided by the GHG emissions prevented by the use of the lever (the
abatement potential). For example, the abatement cost of GHG abatement potential in energy-
saving light bulbs is calculated as the cost of implementing the lever, divided by the abatement
captured from its implementation.

It is important to note that the abatement costs are calculated as costs to society as a whole, as
there is no attempt to analyze who bears the costs and who enjoys the financial benefits. We
assume, however, that the costs will remain constant whether they are subsidized by the
government, transferred to the consumer, or borne by industry. In addition, the costs presented in
the report represent only direct costs. In other words, they include most of the costs related to the
implementation of the levers, but do not include any indirect, additional costs and/or benefits,
such as the cost of supervising implementation or the costs that would result from doing nothing.

The following three exhibits show how abatement cost is being calculated:

12
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Exhibit 1

SEMARNAT | : INSTITUTO NACIONAL DE ECOLOGIA (S)USAID | MEXICO
T SECRETARIA DE B Y CAMBIO CUMA'"CO Program: el Desarrollo

RECURSOS NATURALES Bajo en Emisiones de México (MLED)

Calculation logic and assumptions for the abatement cost

— . rEull cost of CO.e efficient alternativel — Eull cost of BAU /reference sclution]
Abatement _ [Full cost of CO, e efficient alternative] [Full cost of BAU/reference solution]
cost [CO,e emissions from BAU/reference solution] — [CO,e emissions from alternative]

Investment costs calculated with economic amortization period and capital costs
(like a repayment of a loan)

Operating costs, incl. personnel/materials costs

Possible cost savings generated by the actions (especially energy savings)

Full cost
includes ...

¢ Transaction costs

Communication/information costs
Citheidiae

.} JHRSIHIES
Taxes

® Explicit CO, costs
Consequential impact on the economy (e.g., advantages from
technology leadership)

Full cost does
not inclu

Abatement costs for new technologies are consistently compared

to the specific cost and emission intensity of displaced alternatives

Full costs can be negative, i.e., indicating a net benefit deriving from the use of the
solution

Other
assumptions

19

Exhibit 2
SEMARNAT INSTITUTO NACIONAL DE ECOLOGIA = D|MEXICO
T SECRETARIA DE A% Y CAMBIO CUMA'"CO Programa para el Desarrollo

Bajo en Emisiones de México (MLED)

¥ RECURSOS NATURALES

Abatement cost calculation - lllustrative transport example with
simplified numbers

® |ncremental bundle cost : USD 1,200
® Fuel consumption reduction: 35% (from 10 |/100km)
= Gasoline price (societal perspective) 0.40 USD/I
= Lifetime 15 years
® Interest rate 8%
= Distanced travelled 15,000 km/year
Nominator = Cost Denominator = Volume
usb tCO2e
140 4,0
1,4
2,6
-210
70 Emissions Emissions fuel Abatement
Incremental OpEx savings  Incremental base vehicle efficient vehicle volume
annualized (fuel) cost
investment
(CapEx) Incremental cost -70 USD
Abatement cost = - 50 USD/tCO2e
Abatement volume 1,4 tCO2e

20
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Exhibit 3

SEMARNAT INSTITUTO NACIONAL DE ECOLOGIA
—_——e— ¢ Y CAMBIO CLIMATICO Programa para el Desarrollo

¥ RECURS RALES Bajo en Emisiones de México (MLED)
CapEx is calculated as an annualized cost over the lifetime
of the asset

Calculation principle Example calculation — CapEx for lever implemented in 2011-2015 and 2016-2020

100,0
Capital expenditures CapEx profile i‘
are annualized

/20112015 %, 2016-2020 2021-2025 2026-2030

* Repayment period is , AN

functional life of the 20 20 20
CalculatePV 9 9 9 9 9 20 20

CUMFTIES ofannual —=emcmcmoa 111110 0 0 0 0 0 0 0 0 0
Interest rate is long- cash flow in
term government =PV (rate, 5 years, 45/5)
(societal perspective) year of first / 89,0

icati = P! 1
) application 44 4 ’—‘ V (rate, 5 years, 100/5)
5-year cash flow 1
G b EETEE 201112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
equally spread a
5 years
Assume all starts Calculate Pmt (4%, 20 years, -40.1) = 2.95 Pmt (4%, 20 years, -89.0) = 6.55
investments made at annual /V A X
end of period payment Long-term  Equipment  Capital Annual

bond rate life repayment

e —
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

sty o 1 0 O O

201112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

25

Integration of the levers into the abatement cost-curve

The cost-curve takes into account of the impact each lever has on the entire economy. For
example, it takes into account the impact electric vehicles (EVs) will have on power supply. This
gives an integrated view of Mexico’s abatement potential and the cost of capturing that potential.
It should be noted that the order in which the levers are implemented can impact the abatement
potential. For example, levers which reduce demand for electricity also reduce the amount of
power generated, which in turn reduces the abatement potential in the power industry that would
otherwise result from changing the fuel blend (i.e., by using more renewable energy). Abatements
are allocated to the industry that implements the lever. For example, the switch to energy-saving
light bulbs saves emissions from electric power generation. However, the abatement is allocated
to the buildings sector where the bulbs are used, not the power sector. For the purpose of the
analysis, certain assumptions were made about factors such as future electricity costs, fuel costs,
technology costs, and learning curves. Where necessary, insights gained from McKinsey’s work in
other countries were adapted for Mexico (for example, the speed of market penetration of EVs).
Data unique to Mexico’s economy were also factored in. For details of the principal weighted
assumptions in the analysis of the various sectors, see the appendix at the end of this report. The
overall abatement potential is not a forecast, as actual abatement will depend upon the extent to
which the levers described are implemented.

How to read the abatement cost-curve

The levers are classified according to their cost to the economy in 2020. This cost is described on
the vertical axis of the cost-curve. A lever with a negative cost (economic savings) will appear
below the horizontal axis. A lever with a positive cost will appear above it. The cost of the lever is
represented in units of USD/tCO2e—i.e., the cost in USD of the abatement of one ton of GHG. The
horizontal axis of the cost-curve represents the abatement potential of each lever—i.e., the
emissions abated relative to the BAU scenario. The width of the entire curve represents the total
abatement potential from implementation of all levers. The area of the entire curve represents
the total costs or savings resulting from the full use of all levers in the year described in the curve.
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It is important to note that the cost-curve describes a dynamic abatement scenario—that is, the

tCO,e

2020 cost-curve shows a cross section for that year, assuming that all the levers described will
have been implemented in a timely manner between 2011 and 2020.

How to interpret the abatement cost-curve

The cost-curve illustrates abatement opportunities (“supply”). The curve adopts a “Societal
perspective”, illustrating cost requirements to the society over a long time horizon. Hence, the
discount rate of 4% for capital expenditures is based on long-term bond rates, indicative of
interest rates in market. Assumed lifetime of assets is based on real average life length, not on
shorter depreciation horizon of the decision maker.

The cost-curve does not illustrate abatement requirements (“demand”). The curve does not show
a “decision maker’s” perspective which would require a discount rate equal to the typical
company WACC for capital expenditures, taking into account taxes, subsidies, etc.

Results

The project comprises three core elements—BAU emission estimates; the abatement potential
and associated cost, and finally a mitigation project portfolio. The project timeline expands to
2030 with a focus on 2020, as Mexico has made international emission reduction commitments at
this timeline.

Under a BAU scenario, GHG emissions are expected to grow at about 3%
annually to reach 954 MtCO2e by 2020

In 2010, Mexico emitted 727 MtCO2e. This translates into ~ 6.5 MtCO2e per person per year. This
means that Mexico is already emitting more than is sustainable—in order to limit the effects of
climate change, the world must aspire to a level in the range of 1 to 2 tCO2e per person per year.

Mexico’s GHG emissions come from a wide range of sources spread across all sectors of the
economy, but 84% is attributable to only five sectors transport; power; agriculture; industry; and
oil and gas. The transport sector has the highest level of emissions. The burning of fuels in cars,
trucks and other motorized vehicles is responsible for ~ 23% of total emissions with the vast

2 Ibid
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majority coming from the road transport sector. The sector with the second-highest level of
emissions is power: 17% of Mexico’s emissions are caused by the burning of fossil fuels for power
generation. The agricultural sector causes a similar amount of emissions: ~ 126 MtCO2e per year,
equaling 17% of Mexico’s total emissions, mainly in the form of methane and other GHG that are
released in cattle farming and the cultivation of crops. Together, these top three sectors account
for almost 60% of the total emissions.

Exhibit 5
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All other sectors account for the remaining 40% of GHG emissions, with the industry sectors
(cement, chemicals, iron & steel, and other industries) and oil and gas being the next most
important sources.

The results show that, if Mexico’s development is to follow BAU, the annual emissions in 2020
would be more than 30% higher than they were in 2010, reaching ~ 954 MtCO2e. In per capita
terms, this entails an increase from ~ 6.5 CO2e per capita per year to ~ 8.0 tons of CO2e per capita
per year. If Mexico wants to reach the world average of emissions per person required to keep
carbon concentration in the atmosphere at 450 ppm , Mexico needs to limit its emissions to

~ 250 MtCO2e per year—or almost one fourth of the amount that Mexico would reach by 2020 in
the BAU scenario.

The BAU scenario—background and assumptions

To identify the main drivers of future emissions, it is essential to gain a clear picture of how
emissions would develop in each sector of Mexico’s economy if it developed under BAU conditions.
With this BAU scenario as the baseline, one can assess mitigation levers by calculating their
abatement potential —how much would the implementation of each lever reduce annual emissions
compared to BAU?

It is important to define the BAU scenario clearly. The BAU scenario is not a “frozen technology”
scenario, but a theoretical scenario based on the following assumptions:

e The primary assumption of the BAU scenario is that Mexico acts in its economic self-interest
and does not take additional action to avoid GHG emissions

e Investments in carbon abatement technology, such as wind parks, are included in the BAU
scenario only if they were already under construction on January 1, 2010, or in the case of
the power section, in an advanced stage of planning, e.g. included in POISE for the power
sector

e The baseline is calculated based on industry production projections adjusted for an overall
country GDP growth aspiration of 3.5% annual growth
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The maximum technical potential for emission reductions is 33% of the
baseline, and 59% comes at net financial benefits to the society

Full implementation of all emission reduction levers available to the maximum degree would
decrease annual emissions in 2020 by ~ 33% compared to BAU. The maximum abatement
potential in 2020 amounts to ~ 320 MtCO2e. If Mexico captured it fully, it would reduce emissions
in 2020 from ~ 954 MtCO2e to ~ 634 MtCO2e and thereby reach its emission reduction target of
30%. Emissions would then be at ~ 90% level compared to 2010, while Mexico’s GDP would have
increased with 40%.

Exhibit 6
SEMARNAT INSTITUTO NACIONAL DE ECOLOGIA (S)USAID |MEXICO
T SICRETARIADE X Programa para el Desarrollo
iy a3 Y CAMBIO CLIMATICO Bajo en Emisiones de México (MLED)
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Buildings 13242 74 9 -12% 78% 90
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SOURCE: Mexico GHG Abatement Cost Curve 2013 4

Certainly, some of the available levers are more difficult to grasp in practice than others because
of high costs or natural barriers to implementation. However, Mexico has the opportunity not only
to capture a large share of the maximum abatement potential but also realize net gains at the
same time in order to boost economic and social development.

To guide such decision making, each available lever offers two chief characteristics—the number
of tons of annual emissions that can be saved if the lever is fully implemented and the cost of
implementing the lever per ton of emissions that it reduces. Mapping all levers on these two
dimensions allows policy makers to compare the cost and benefit of each lever and, therefore,
provides a great fact base for decision making. The mapping process results in a diagram called the
abatement cost-curve as seen in the exhibit below.
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Along with allowing the reader to compare and contrast all available emission reduction levers,
the cost-curve yields several general conclusions about the maximum abatement potential in
Mexico:

= 85% of the emission abatement potential in 2020 is concentrated in five sectors: forestry,
transport, power, oil and gas, and waste

= 69% of the maximum abatement potential comes at zero or negative cost (represented by
all columns extending downwards). The full implementation of these levers saves not only
emissions but also money compared to the situation Mexico would reach by 2020 under
the BAU scenario

= |fall levers were implemented fully, the average abatement cost in 2020 would be a net
financial benefit—a negative cost—of ~ USD 36 per ton of reduced emissions. This means
that implementing all levers fully would actually save the Mexican economy USD 11.5
billion per year by 2020 compared to the BAU scenario

* |mplementing ten measures with the largest abatement potential would capture 55% of
the total abatement potential by 2020

= A scenario analysis on prices of gas, gasoline, electricity, and interest rates shows that few
but important levers, such as wind and solar PV, are sensitive to changes in a way that
they change from cost negative to cost positive or vice versa

85% of the emission abatement potential in 2020 is concentrated in five sectors: forestry,
transport, power, oil and gas, and waste. These are the key sectors of the climate agenda for
Mexico, offering great impact in terms of carbon abatement as well as economic and social
development.

= The forestry sector holds almost 25% of the maximum abatement potential. Current estimates
suggest that Mexico could transform the sector into a net carbon sink. While acknowledging
significant data uncertainties, estimations of current net emissions add up to ~ 50 MtCO2e and
are expected to stay constant until 2020 under BAU assumptions. By implementing all
abatement measures, Mexico could turn the forestry sector into a carbon sink that sequesters
up to ~ 22 MtCO2e by 2020 at an estimated average cost of ~ USD 31/tCO2e without taking
into account the significant co-benefits that exist in the sector. This maximum abatement
potential is mainly driven by reducing deforestation (70%) and 30% of the potential comes
from increasing afforestation and reforestation (A/R)
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= The transport sector has the potential to reduce GHG emissions from burning fossil fuels by
20% compared to the BAU scenario in 2020, equaling a total abatement potential of
55 MtCO2e in 2020. 54% of the abatement potential (30 MtCO2e) is derived from fuel
efficiency measures primarily targeting LDVs. 24% of abatement (13 MtCO2e) is driven by
modal shifts to public and freight transport. 15% of abatement (8 MtCO2e) comprises policy
measures, i.e., vehicle mix, scrapping program, and ban of imported cars. Around 70% of the
transport levers are net-profit-positive

= The power sector holds around 17% of Mexico’s maximum abatement potential. Annual
emissions in the sector could be reduced by 36% compared to the BAU scenario by 2020,
dropping from an annual 152 MtCO2e to only 97 MtCO2e. 31% of abatement (17 MtCO2e) is
derived from geothermal power generation. 16% of abatement (9 MtCO2e) comprises small
hydro generation. Remaining abatement contribution (29 MtC02e) is from other renewable
sources, e.g., wind, reduction of transmission losses, and shift within fossil fuels. Around 70%
of the power levers are net-profit-positive. Net-profit-negative levers such as wind and solar
PV have seen a severe decrease in cost versus traditional technologies, but are with current
projections not yet fully cost competitive

= The oil and gas and waste sectors can, in combination, contribute almost 30% of the
abatement potential. The largest abatement opportunities are a reduction of gas flaring;
recycling new waste; cogeneration in Pemex’s refineries, and wastewater improved
treatment. More than 90% of oil and gas abatement levers and 70% of waste levers come at
an overall financial gain to the society

The environmental benefits identified could have a positive impact on the Mexican economy.
Many of the abatement measures examined are net-profit-positive to the economy—i.e., they are
beneficial to the economy as a whole. An example of a net-profit-positive measure is fuel
efficiency improvements in LDVs, for which the increased up-front cost of the technology
improvements is more than compensated for by the savings in fuel consumption costs.

On average, the abatement potential comes at a net-profit-positive gain of USD 36 for every ton of
CO2e that gets abated compared to the BAU scenario, with 59% abatement potential achievable
at net-profit-positive gain. The remaining 31% of abatement potential comes at a cost to Mexico
compared to the BAU scenario. The total net cost to the economy of implementing all technical
measures is overall positive to the economy in 2020. Hence, should all measures be implemented,
savings from the net-profit-positive abatement measures would cancel out the costs of the others.

The two main factors preventing the implementation of the net-profit-positive measures are the
financing hurdles and rapid payback requirements. The up-front investment needed, particularly in
the power and transportation sectors, can be significant, and most consumers tend to want a
return on their investment within two years. There are also agency issues. In many cases, the
consumer or company reaping the benefit of lower energy bills is not the one making the up-front
investment. Construction companies, for example, have limited incentives to insulate homes
beyond the level required in building codes, since it is home owners and tenants who will enjoy
lower energy costs.

The ten levers with the highest abatement potential are shown below. Details of all levers appear
in the appendix of this report.

Reduced deforestation from pastureland conversion (30 MtCO2e)

Reduced flaring (24 MtCO02e)

Recycling new waste (23 MtC02e)

LDV fuel efficiency (20 MtCO2e)

Reduced deforestation from slash & burn agriculture conversion (20 MtC02e)
Geothermal (17 MtC02e)

Cogeneration—downstream in oil and gas (13 MtC02e)

® NO U WDNRE

Wastewater—improved treatment (12 MtC02e)
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9. Degraded forest reforestation (9 MtCO2e)
10. Small hydro (9 MtCO02e)

Caveats regarding the maximum abatement potential

= The maximum abatement potential presented here does not
represent actual targets but rather the maximum potential to
reduce annual GHG emissions by 2020, based on plausible but
ambitious government policy and adoption rates

= The results are based on the expertise of the technical working
groups in INECC and local data where available, but significant
data improvement opportunities remain, especially concerning
forestry and the renewable energy potential

= The economic impact has been estimated on a stand-alone-
project basis without taking second-order effects or co-benefits
into account

A sensitivity analysis, see below exhibit, shows that few levers change from being net-profit-
negative to net-profit-positive in different price scenarios. However, the sensitivity analysis shows
great difference in the average cost of the various technologies. For example, in the case of high
transport fuel prices (50% higher than 2020 projection), the overall average abatement cost of one
ton of C02e will decrease to USD -64/ton from USD -36/ton in our base case. This also means that
the average abatement lever gets almost twice as attractive and that the society would gain

USD 64 per ton of CO2e abated. In the case of higher interest rates (of 7% instead of the base case
of 4%) the average cost of abatement is still negative (hence a gain to the society). The total gain is
USD 29/ton of C02e abated versus the USD 36 per ton in the base case.

Exhibit 8
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52 MtCO2e, or 16% of the abatement potential by 2020, is captured in
emission mitigation projects

We developed a project portfolio database during the project, based on publicly available
information from sources, e.g., CONAFOR, FONADIN, GDF, PECC, SCT, POISE, CRE, PEMEX,
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SEMARNAT, CDM projects, SAGARPA. The largest potential is captured in the oil and gas and
transport sectors, which have captured respectively 30% and 18% of their total abatement
potential, as seen in the following exhibit.

Exhibit 9

SEMARNAT INSTITUTO NACIONAL DE ECOLOGIA (S)USAID|MEXICO

Y CAMBIO CL|MAT|C0 Programa para el Desarrollo

¥ RECU TURALES Bajo en Emisiones de México (MLED)
Oil and gas, transport, forestry and agriculture concentrate most of
the abatement captured in identified projects
oProject abatement in tons as share

Abatement captured in projects 2020 of potential abatement in tons (%)
MtCO,e per year

52

4
5
8
9
10
14

Oil and Transport Forestry Agriculture  Waste Power Industry Total

gas (O&G)

0% J L i JE ox J oo J o <«
SOURCE: Mexico GHG Abatement Cost Curve 2013; Project tracking tool 7

However, only 28% of the net-profit-positive potential is currently captured in projects, indicating
a large opportunity to accelerate the agenda. The largest untapped opportunities are reduction of
deforestation from pastureland and slash & burn agriculture conversion, recycling of new waste,
and geothermal.
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Conclusions and Recommendations
Conclusions

This study scope was to update the emissions baseline and the abatement cost-curve and develop
a project portfolio with a focus on 2020, but with a total timeline up to 2030. The project
developed five scenarios to change the abatement costs and assessed a total of 129 abatement
levers relevant to Mexico. The project wanted to test two central questions:

e Can Mexico deliver on its 30% emission reduction target set in COP15 in Copenhagen?

e How much of the emission reduction target is captured in current or planned projects?

The study shows that the target of 30% emission reduction is technically feasible, as the total
identified abatement potential of 320 MtC02e equals 33% of the baseline 2020 emissions. 59% of
this abatement potential result in a net profit gain to the society and the overall average is at a net
gain of 36 USD/ton, indicating an overall feasibility of implementing all levers. However, due to
agency problems and other barriers it will be a large challenge in reality for Mexico to achieve the
target and capture the full abatement potential.

Currently only 52 MtC02e out of the 320 MtCO02e potential is captured in projects that we have
been able to identify. As such the overall capture rate is less than 20%. This allows for significant
untapped potential for example in some of the largest levers such as reduction in deforestation
from pastureland conversion and slash & burn agriculture, geothermal and small hydro. The
project has highlighted the gaps between the theoretical potential and the potential captured in
projects, which could serve as input to the upcoming revision of the PECC. The results can be seen
in the appendix.

Today, INECC has the cost-curve models and project tracker tool and will be able to update the
analysis on an ongoing basis as new and improved information arises.

Recommendations

Continue to update data input as more information gets available

While the project did a thorough assessment of latest Mexico specific information on the potential
of technologies as well as the cost, more information arises on a constant basis, which would serve
as great input to the cost-curves. Further, the project tracking tool needs a continuous update and
could further be improved by a greater integration of industry specific initiatives. As new
information gets available, certain assumptions of possible implementation rates of technologies
should also be updated.

As such the cost-curves and project tracking tools could benefit from annual revisions and
updates.

Continue with trainings and skill-building in INECC

While the project dedicated a significant share of its resources to build skills within INECC the
share depth and details of the cost-curves can justify more training than what was possible within
the scope of the 8 weeks.

Improve the process to develop the cost-curves

We state above that the cost-curves could benefit from annual revisions and updates. To be able
to achieve this, INECC could have quarterly progress reviews, where the working teams present
the potential updates in their sector. This would allow for continuous improvement and ensure
that the capabilities to update the cost-curves continuously get improved. Further, we suggest an
inclusive process across Government institutions. The cost-curves benefit greatly from the input of
many institutions not only to improve the input going into the models, but also the ownership of
the conclusions and the identified opportunities for abatement across sectors.

Implement Short-Lived Climate Forcers
During the project we had a few sessions on the impact of short-lived climate forcers and how to
potentially incorporate the impact in a cost-curve. While the science is still relative young on this
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topic, we came to a joint conclusion that it could be beneficial to include these in future updates
of cost-curves in a common CO2 equivalent denominator and with USD/ton abatement cost.

Incorporate quantitative analysis of co-benefits

We assessed co-benefits in a qualitative way for all projects that are currently in place in Mexico,
see Appendix on project templates. However, for future updates of the cost-curves it would be
highly beneficial to be able to show the co-benefits of technological levers that may not be net
profit positive today. For example the co-benefits of keeping the rich biodiversity of the Mexican
forests, or the improved health benefits in cities of reducing the dependency on traditional fuels.
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Appendix One: Baseline approach

Included in this appendix is an explanation of the structure behind the baseline calculations for
each sector.

Agriculture

Agriculture emits non-CO2 emissions through several key processes for example: agricultural soil
practices; livestock enteric fermentation and livestock manure management. Agricultural soil
practices are production of N20 in soils through the microbial process of (de)nitrification.
Anthropogenic sources of nitrogen include various cropping practices and livestock waste disposal
on the fields. Livestock enteric fermentation is a process whereby microbes in an animal’s
digestive system ferment food. Methane is produced as a byproduct and is exhaled by the animal.
The below exhibit shows the various elements of the baseline calculation, which follows IPCC
guidelines, as well as the results.

Exhibit 10
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Forestry

The baseline emissions from the forestry sector are calculated based on emissions from
deforestation and effect of carbon sequestration from afforestation and reforestation. A vast
majority of the deforestation emissions is caused by conversion of forest to pastureland or to slash
& burn agriculture land. It is assumed that the emission level will stay constant at 50 MtCO2 per
annum in a BAU scenario.
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Industry

The industry sector is comprised of four sectors namely—Iron and Steel, Chemicals, Cement and
Other Industry. There are three types of GHG emissions in the industrial sector—(a) Process
Emissions—these are released from processes in the cement and chemicals industries (b) Direct
Emissions from fuel combustion - and (c) Indirect Emissions from electricity consumption.
Sector emissions totaled 170 MtCO2e in 2010 (23% of total emissions). Under a BAU scenario,

emissions are projected to grow at 3.4% annually reaching 238MtCO2e by 2020. Iron and Steel is

the fastest growing sector at 5.4% annually. For Iron and Steel the major part of the emissions

comes from coke & sinter production, steel production and after steel treatment.

Exhibit 14
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Oil and gas

Oil and Gas is composed of three distinct sectors—(a) Upstream production and processing of gas,
conventional and non-conventional oil (b) Midstream transport of gas both through fixed piping
networks as well as by LNG tankers and (c) Downstream refining of crude oil into refined fuel
products. The Oil and Gas sector emissions totaled 100MtCO2e in 2010 (14% of total emissions).
Under a BAU scenario emissions are projected to grow moderately reaching 103 MTCO2e by 2020
(11% share of total emissions). Gas flaring and combustion are the largest drivers of the emissions.

Exhibit 18
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Petroleum and Gas sector — BAU emissions
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Power

The power sector can be split into conventional fossil technologies (coal, gas and oil), nuclear and
renewable energy sources (e.g. wind, solar and biomass) and CCS technologies. The sector
emissions totaled 122 MtCO2e in 2010 (17% of total emissions). Under a BAU scenario emissions
are projected to grow at 2.4% annually reaching 152 MtCO2e by 2020 (15% of total emissions).
The baseline mix is shifting from oil towards gas based on POISE 2010; hence the baseline is
relative carbon efficient.

Exhibit 20
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Transport

The road transport sector can be further segmented into light, medium, and heavy duty vehicles.
Light duty vehicles are equivalent to passenger cars, medium-duty vehicles are delivery trucks < 16
t of weight and SUVs, and heavy-duty vehicles are long-haul trucks>16t. In addition different
vehicle types run on different fuel types which can either be of fossil origin or produced from
biomass. Especially in the light duty segment vehicles/emitters are largely privately owned; in the
medium and heavy-duty segment, emitters are usually owned by commercial enterprises
operating in the freight forwarding and delivery business.

Exhibit 22
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Waste

Sector emissions totaled 56 MtCO2e in 2010 (6% of total emissions). Under a BAU scenario,
emissions are projected to grow at 5.2% annually reaching 72 MtCO2e by 2020 (8% share of total
emissions). Increasing waste generation per capita as a result of increased wealth and
urbanization drives emissions.

Exhibit 24
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Appendix Two: Cost-curve structure and assumptions
In the following we describe the three most important levers for each of the sectors, measured by
abatement impact and cost, as well as show the overall results for each sector.

Agriculture
Tillage and residue management practices

Soil carbon sequestration: Advances in weed control methods and farm machinery now allow
many crops to be grown with minimal tillage (reduced tillage) or without tillage (no-till). These
practices are now increasingly used throughout the world. Since soil disturbance tends to
stimulate soil carbon losses through enhanced decomposition and erosion, reduced- or no-till
agriculture often results in soil carbon gain, but not always.

N20 emissions reductions: Adopting reduced- or no-till may also affect N20, emissions but the net
effects are inconsistent and not well-quantified globally. The effect of reduced tillage on N20
emissions may depend on soil and climatic conditions. In some areas, reduced tillage promotes
N20 emissions, while elsewhere it may reduce emissions or have no measurable influence.

Residue management: Systems that retain crop residues also tend to increase soil carbon because
these residues are the precursors for soil organic matter, the main carbon store in soil. Avoiding
the burning of residues (e.g., mechanizing sugarcane harvesting), eliminating the need for pre-
harvest burning also avoids emissions of aerosols and GHGs generated from fire, although CO2
emissions from fuel use may increase

Cropland nutrient management

Nitrogen applied in fertilizers, manures, bio solids, and other N sources is not always used
efficiently by crops. The surplus N is particularly susceptible to emission of N20. Consequently,
improving N use efficiency can reduce N20 emissions and indirectly reduce GHG emissions from N
fertilizer manufacture. By reducing leaching and volatile losses, improved efficiency of N use can
also reduce off-site N20 emissions. Examples of practices that improve N use efficiency include:

e Adjusting application rates based on precise estimation of crop needs (e.g., precision
farming);
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e Using slow- or controlled-release fertilizer forms or nitrification inhibitors (which slow the
microbial processes leading to N20 formation);

e Applying N when least susceptible to loss, often just prior to plant uptake (improved
timing);

e Placing the N more precisely into the soil to make it more accessible to crops roots;

e oravoiding N applications in excess of immediate plant requirements

Grassland management
Grazing lands occupy much larger areas than croplands and are usually managed less intensively.
Following potential practices exist:

e Grazing intensity: The intensity and timing of grazing can influence the removal, growth,
carbon allocation, and flora of grasslands, thereby affecting the amount of carbon accrual
in soils. The effects are inconsistent, however, owing to the many types of grazing
practices employed and the diversity of plant species, soils, and climates involved

¢ Increased productivity (excluding fertilization): As for croplands, carbon storage in grazing
lands can be improved by a variety of measures that promote productivity

e Irrigating grasslands, similarly, can promote soil carbon gains. The net effect of this
practice, however, depends also on emissions from energy use and other activities on the
irrigated land

e Fire management: On-site biomass burning contributes to climate change in several ways
(see IPCC chapter for details). Reducing the frequency or intensity of fires typically leads to
increased tree and shrub cover, resulting in a CO2 sink in soil and biomass (saturation over
20-50 years, whereas avoided CH4 and N20 emissions continue as long as fires are
suppressed). Mitigation actions involve reducing the frequency or extent of fires through
more effective fire suppression; reducing the fuel load by vegetation management; and
burning at a time of year when less CH4 and N20 are emitted

e Species introduction: Introducing grass species with higher productivity, or carbon
allocation to deeper roots, has been shown to increase soil carbon. For example,
establishing deep-rooted grasses in savannahs has been reported to yield very high rates
of carbon accrual, although the applicability of these results has not been widely
confirmed. In the Brazilian Savannah Brachiaria grasses are being adopted. Introducing
legumes into grazing lands can promote soil carbon storage through enhanced
productivity from the associated N inputs, N2 fixation displaces applied N fertilizer N.

The key assumptions and results are shown in the below exhibits:

34



MEXICO LOW EMISSIONS

DEVELOPMENT PROGRAM (MLED)

UPDATED ANALYSIS ON MEXICO’S GHG BASELINE,

MARGINAL ABATEMENT COST-CURVE AND PROJECT PORTFOLIO

"USAID|MEXICO

DEL PUEBLO DE LOS ESTADOS
UNIDOS DEAMERICA
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tCO2e/ha

Abatement potential per ha, dry warm: 0.26 tCO2e/ha
Cropland area nutrient management BAU, 2020: 10%
Cropland area nutrient management RC, 2020: 65%

® Grassland area, moist warm, 12.4 mha ® Grassland management cost 5 USD/ha/y
® Grassland area, dry warm, 18.6 mha (RSTB)
Grassland management * Abatement potential per ha, moist warm: 0.81
tCO2e/ha

Abatement potential per ha, dry warm: 0.11 tCO2e/ha
Grassland area management BAU, 2020: 5%
Grassland area management RC, 2020: 40%

* Abatement potential per ha, moist warm: 0.70 * Tillage and residue management cost 0.02
Tillage and residue tCO2e/ha usD/ha/y (RSTB)
management * Abatement potential per ha, dry warm: 0.33 tCO2e/ha
® Shared reduced BAU, 2020: 4%
* Share reduced RC, 2020: 45%
SOURCE: Mexico GHG Abatement Cost Curve 2013 73
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Forestry

Overall abatement potential is in the range of 72 MtCO2e, 145% of 2020 BAU, meaning that the
forest sector can become a net sink. 69% of abatement (50 MtCO2e) is derived from reduction in
deforestation from pastureland conversion and smallholder agriculture. The remaining part is
from reforestation and afforestation activities, where degraded forest reforestation is the largest
lever with 13% of total abatement (9 MtCO2e). All abatement levers come at a net cost to the
society.

Reduced deforestation from pastureland conversion

35



=" USAID|MEXICO

6P pod o

i UNIDOS DEAMERICA

This lever is achieved through compensation of landholders for the lost revenue from one time

timber extraction and future cash flows from ranching.

MEXICO LOW EMISSIONS
DEVELOPMENT PROGRAM (MLED)
UPDATED ANALYSIS ON MEXICO’S GHG BASELINE,

MARGINAL ABATEMENT COST-CURVE AND PROJECT PORTFOLIO

Reduced deforestation from slash & burn agriculture conversion

This lever is also achieved through compensation payments and income support to the rural forest

people to prevent agriculture expansion into forested areas.

Degraded forest reforestation

This lever regenerates forests, which have been deforested or degraded historically. The strategy

is to reforest areas and allow the forest to regenerate or to use sustainable silviculture to manage

the forest land better.

The key assumptions and results are shown below:
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Industry

Overall abatement potential is in the range of 19 MtCO2e, 8% of 2020 BAU. 39% of the abatement
(7 MtCO2e) is derived from energy efficiency measures in other industries. 11% of abatement (2
MtCO2e) comprises N20 decomposition of nitric acid in the chemical sector. 11% of abatement (2
MtC02e) comes from BF/BOF to EAF/DRI shift in iron and steel. Around 75% of the industry levers
are net profit positive.

N20 decomposition of nitric acid

Applying filtering measures in order to decompose N20 from the tail-gas of nitric acid production,
where N20 is produced as a process emission

BF/BOF to EAF-DRI shift, new build
Increased share of EAF-DRI relative to BF/BOF in future steel making

EAF-DRI uses natural gas as fuel in EAF furnaces to produce direct reduced iron (DRI) direct from
the iron ore, without the need for scrap metal as a basis for electric arc furnaces

Energy efficiency other industries
Efficient construction in industrial zones cuts emissions.

The key assumptions and results are shown in the below exhibits:

Exhibit 30
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Overview of assumptions

Lewver Key volume assumptions Key cost assumptions

* Energy efficiency improvements from
Energy efficiency other industries is based on average
weighted energy efficiency improvements
in chemicals, cement and iron & steel

® ~7-9tonof N0 perMton acidwithout = Capexof~10EUR perton acid
lever (regional Opex of ~ 10 EUR pertonacid
® ~ 1ton of N0 per Mton acidwith lever * Mo significant energy delta
' Mot implemented inbusnes-as-usial,
100% in AS by 2030

Nitric Acid

* Deltaof BF/BOF and EAF-DRIcarbon * Capexdifference of ~U30200 per
BF,IBOFEEAF'DRI intensties driving a bacement volume tan steel annual production
shift * 10% of BF/BOF sted productionvolume Capacity
shifted by 2030 * Noopexcostdela
* Mo technaology shiftin BAU * Opexsavings or cost based on
indirect energy prices
SOILIRCE: hewioo SHE Abetement Cost Curne 2013 174
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The cement levers are all net-profit positive EemenT 0.2%
oo EH
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E
=10
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_______________________________________________________ S —————

=120 [ Fusl substitution - Fossil/bio waste Comenaration- Demant

Comeent sector - GHE abetement cost corve for Mewxioo, 2050
Cost, USD f t0Dy=

SOURTE: Mavico GHE Abatement Cost Curve 2013 153
Exhibit 32
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Around 15 percent of the chemical levers are ErenicaL 2%
net-profit positive
6%
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20 | HFC-Z3 thermal owidation in BOFC-IZ production
x B Motor Systams - fiew Duild
Zm0 :T_ Etfamol comnersion 1o Dic-etiyhene
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SOURCE: Waxion GHE Abetemant Cost Curie 2013 155
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Almost 90 percent of the iron and steel levers are|mon siosme=

net-profit positive

Irom =nd steed sector - GHE abstement cost canve: for Mexion, 2020

140

A e 1 Desarmlio

L]
120
m Coie substitution—
= s
= R e
- J s =y s ) 40 43 30
Abstement potential
2 WItDOpe [ pear
-0 Top Eas recydling
— I EFIE0F to EAF-DE snift, new build
-1 Diiract casting
=120 I
120 Coite dry quending
-150 T .
Emergy eficency
-120

I Cogeneration - iron & Shes

SOURCE: Maion SHE Abstement Cost Cunse 2012
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Energy efficiencies levers in other industries are
net-profit positive
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40
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SOURCE: Moo SHE Absternent Cost Curve 2013

152

Oil and gas

Overall abatement potential is in the range of 47 MtCO2e, 45% of 2020 BAU. 52% of abatement
(24 MtCO2e) is derived from reduction in gas flaring either by reinjection or usage. 35% of
abatement (16 MtCO2e) comprises cogeneration and other energy efficiency measures in the
refineries. CCS in refineries allow for further 6% of the potential. More than 90% of the oil and gas

levers are net profit positive.

Reduced flaring—upstream

Measures to reduce continuous flaring by capturing the otherwise flared gas and bringing it to
market, which will require; gas recovery and treating units for oil associated gasses, pipeline

network to transport the gas
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Energy efficiency measures incl. cogeneration

Efficiency measure using combined heat and power generation in which waste heat from power
production is used in the refinery

Carbon Capture and Storage (CCS)
In refineries, applying carbon capture and storage to store emissions from power production.

The key assumptions and results are shown in the below exhibits:

Exhibit 35
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Key assumptions

Lever Key volume assumptions [source) Key cost assumptions (source)
* Bazeline flaring stays constant 3t 10% of volume * Capex
{PEMEX) —  USE17OmMN/BCH for the gathering
* abatement caze flaring iz reduced to 2% of volume TystEm
[PEMEX) — 50 km pi rfl 0.3 kam
Reduction in gas flaring { ! . ™ pipe per flare @ mny/

Opex estimated at 7% of total v, cape
Savings result from reduced indirect
electricity

Awaiting further input from PEMEX on
differences from uzaze and injection of ga=

Improvement in Solomon Energy Intensty Index from wormalized CAPEX for a refinery iz 0.82

- 138.7 today to 90 by 2020. By 2080 the performance MUSDYS MW [CESPEDES)
E"e'g?e*ﬁ:;"? is assumed to be 3t 74, which is equaltogiobal 2003 *  Ratio of OPEX to CAPEX is set to 5% for
L=l e best-in-class Cogeneration
SLEELEEILY * We assume that the major part of thiz comes from * Ratio of OPEX to CAPEN is set to 50% for
oogeneration [based on planned projects) and the other enerzy efficiency measures
remaining part will come from other energy efficengy
evers
e re and . ﬂ;feﬁne'esassumedwhecmeenoughw
Storage [CCS) * oS technically feasible in 50% of sites
* 90% of CO. emissions can be captured from flue gas
Other * The baszeline iz taken directly from PEREX
SOURCE: Meion EHE Abstement Cost Curce 2013 15
Exhibit 36
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Almost 95 percent of the oil and gas levers
are net-profit positive @
0l and gas sector - GHE ahatement cost curve for Mexoo, 2020 5%
uo - CCS - downstream——F—,
120 |
100 |
o L Distribution Maintenance - midstrea
. Freventing venting during pipeline mantenance- midstrea
i Iaintain compressors - midstrea
a0
20 L
o L L b1
20 [1] 5 10 15 20 25 30 35 40 45
-0k 1 Reduced flaring - upstream Replace
-
0o I mikdstream
5o L Improved planning - midstream
procedural changes and improved maintenance and process control - upstream
100 F fore energy efficient new builds - upstream
0 :L:::;:::::;:::—:;:;:::::;:::: [ Energy efficency projects - upstream
Energy efficiency projects - downstream Abatement potential
neration, downstream MICCee / yea
SOURCE: Maxioo GHE Aoatement Cost Curve 2013 151
Power

Overall abatement potential is in the range of 55 MtCO2e, 36% of 2020 BAU. 31% of abatement
(17 MtCO2e) is derived from geothermal power generation. 16% of abatement (9 MtCO2e)
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comprises small hydro generation. Remaining abatement contribution (29 MtC02e) is from other

renewable sources, e.g. wind, reduction of transmission losses and shift within fossil fuels. Around

70% of the power levers are net profit positive.

The key assumptions and results are shown in the below exhibits:

Exhibit 37
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Overview of key assumptions

Lever

Key volume sccumptions (source)

(S)USAID|MEXICO

PrEj@amapame 1 Desarnln
Eaoen BmkEbues de Meéxko (MLED;

Key cost sssumiptions Eource)

Wind bow penetration

Smell hydra

Large hydra

¥ Masdimum capacity: 30 GW by 2030 Prospective de los
Enargics Ranovobles 202-2025)

Uptime: 40 % (COM projects)

Lifespan: 25 years (Rooo'mop 2060

BAU meneration: 10.5% TWh by 2080 (ROUSE 201 (201 2)

" Costof capital : 1425 USDYKW by 2020 (COR
projects)

*  Variable maintenance cost: 7.3 USD/Mwh
{CDM projects)

Maximum capacity: B GW by 2080 (Fotencid gecrermico)
Uptime: 85 % (CFE)

Lifespan: 30 years [CFE)

BAU generation: 9.8 TWh by 2030 (POISE 2010/2017)

*  Costof capital : 1679 USDYEW by 2020 /CFE)
* Yarisble maintenancs cost: B.4 USD/Mwh
{CFE)

¥ Maximum capacity: 3.5 GW by 2080 {Frospective de o
Enargics Renovobles 2002-2025)

¥ Uptime: 55 % [(CDM projects)

¥ Lifespan: 25 years {COM orojecs)

*  BAU generstion: 03 TWh by 2030 (POISE 2010/2017)

*  Costof capital : 2088 USDYEW by 2020 [CDR
projects)

*  Variable maintenance cost: 7.5 IS0/ Mwh
{CDM projects)

Mlantirmem capacity: 25 GW by 2030 [CFE)

Uptims: 36 % (CFE)

Lifespan: 50 years [CFE)

BAU generation: 57.8 TWh by 2030 (P0ISE 201 201 2

*  Cost of capital - 2002 USDYKW by 2020 (CFE)
" Warimble maintenanos oot 5.8 USDMwh
23]

Uptime: 25 % [IBID - grosgectivg)
Lifespan: 25 years {COM projocts)
BAU meneration: U0 TWh by 2030 (POISE 2010/2012)

*  Costof capital : 1000 USDYEW by 2020
{Dorkest bafore down)

" Warisble maintenancs cost: 3.5 USDMwh
{Dorkest bafore down)

.
.
.
.
¥ Maximum capacity: 26 GW by 2030 [Estimation)
.
.
.
B

The total share of intermittent tachnologies, incl. smal

hepdire, solar, wind can max be 28% of total generation
* The baseline is basad on the 2000 PDISE mix aind 2012

generation forecast. This is a green basefine

SOURCE: Maxioo SHE Abetament Cost Cunse 2012
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Around 70 percent of the power levers are net-
profit positive @
Power sector - GHG abatement cost curve for Mesco, 2000 —
o0
B - Biomass co-firing ——a
70 -
s0 - Coalto gas
o L =hift —'
40 -
Reduced
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TED loszes
20 rscapa) Wind low solar Y
o l penetration
o
-0 0 5 10 15 20 25 30 35 a0 as 50 55
20 - Lar
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|-_ — = Geotherma
-330
Abatement potential

SOURCE: Ibmicn GHE Abaterment Cost Cunve 2013

Transport

Overall abatement potential is in the range of 55 MtCO2e, 20% of 2020 BAU. 54% of abatement
(30 MtCO2e) is derived from fuel efficiency measures primarily targeting LDVs. 24% of abatement
(13 MtCO2e) is driven by modal shifts to public and freight transport. 15% of abatement (8
MtCO2e) comprises policy measures, i.e. vehicle mix, scrapping program and ban of imported cars.
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Around 70% of the transport levers are net profit positive. The key assumptions and results are
shown in Exhibits below:

Exhibit 39
SEMARNAT InsTITUTO NACIONAL DE ECOLOGIA & usAaID|MEXICO
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Key other assumptions
Lever Key wolume assumptions Key cost assumptions [sources)
Other/fuel * Numberof vehicles on roadincreases * Included in previous pages
efficiency from 23.6 million in 2010 to 32 million in

2020 and 62 million in 2030 (maindriver
of BAU emissions)

Fuel efficiency staysconstant in BAU

LOV fuel efficiency improvements are
closely linked to policy standards to 14.9
km/lI; 17.7 km/l and 23 km/| by 2015, 2020
and 2025 respecdively

= B0/20 mix of LDV vs. MDV in new sales by ® The levers only calculste changed OPEX,

Policy change 2020 (90410 by 2030) e.g. a reduction in fuel consumption
[vehicle misx, = Reduction of LDV, MOV, and HDV vehicle

SCTapping program, lifetime in years from 15, 20, 20to 14, 15,

and ban on 15 respectively

imported cars) ® Replace 1.3 million imported carswith

400k domestic ones

® Share of passengerkilometer shifting to *" D&M cost per passenger km in brt: 0.02
Maodal shift buses (2020): 4% UsD/passenger-km [insurgentes BRT)
[passenger vehicles = Share of passengerkilometer shifting to = O&M costperton kmintrains 0.04
to public transport BRT [2020): 5% USD/ton-km
and HDV shift to ® Share of passengerkilometer zhifting to
rail) metro (2020): 1%

= Share of freight ton kilometer shifting to
trains (2020): 10%

IOUMCE: Mcxios G0 Awicmen] Coal Cures 2003 1=
Exhibit 40
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Around 70 percent of the transport levers are net- @
profit positive
B3%
Reomsd Tramspart sector - GHE abatement cost carve for Mexioo, 2020 -,
Cost, USD | t00ye hodal shift
0 ' freizht transport —
.
200
250
Policy changes
200 | [vehicle mix, MW fue
yag | SCrAPRING efficiency —
program, and
200 | banon Loww GWP .
= imported carz) MVACE
[ l .
] 0 1 0 2 El - 20 :a-r £ E] 0
- HDW fue! .
. efficency Bioethanol
TUgarcane
= Modal shift Lo fuel efficiency
am pubilic
transport
230
200
Anstement potestisl
=330 WDCOy e [ yemr
SOURCE: Mexico GHE Abatement Cost Durve 2043 132
Waste

The abatement levers in the waste sector cut CH4 and N20 emissions. These emissions can be
reduced by reducing the quantity of waste in landfills through recycling the quantity of waste in
landfills through recycling or using some of the waste for fertilizers; producing energy from
decomposed waste products—for example collecting the gas emitted from buried waste for
electric power generation. Overall abatement potential is in the range of 44 MtCO2e, 61% of 2020
BAU. 51% of abatement (23 MtCO2e) is from recycling of new waste. 28% of abatement (12
MtCO2e) comprises improved waste water treatment. 20% of abatement (9 MtCO2e) comes from
landfill gas electricity generation. Around 70% of the waste levers are net profit positive.
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Landfil gas electricity generation

Methane is produced and emitted from the anaerobic decomposition of organic material in
landfills. Main drivers of emissions are the share of organic waste, the wetness of the system, the
weather and the design of the landfill.

Recycling new waste

Recycle raw materials (e.g., metals, paper) for use as inputs in new production. Reducing the
quantity of buried waste reduces the total quantity of waste that is likely to emit GHGs as well as
the additional emissions required for the production of new materials.

Wastewater - improved treatment

Organic material in the waste water produces methane when it decomposes anaerobically.
Particularly acute in developing countries with little or no collection and treatment of wastewater
and anaerobic systems are more prevalent.

The key assumptions and results are shown in exhibits below -

Exhibit 41
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Key assumptions
Lever Description Key volume assumptions [source] Key cost assumphions [source)
Electrid * Capture landfill gas * LFG electricty generation is imited * Capes: 112 pertCO2e of abatement
e to generate to the 30 largest cities in Mexico capadity {COM projects)
mg — electricity consuming 50% of waste. 50% of * Opex: USD B pertCO2e {COM projects)
& the 30 cities will have LFG plant by *  Revenues from energy sales USD B2
2020 pertC02e {COM projects)
* a5 capture rates over the fetime
of the landfill iz assumed to be 50%
* ReCyclEraw Abatement potentia * Capex for Recycling per tonne of wase
Recyding materials [e.g., * Paper: 5.2 tCO2e perton processed: USD 15 pertCoZe
metals, paper) for * Flastic: 1.8 t0O2e per ton * Opex for recyciing per tonne of waste
use 35 inputsin * Glazs: 0.4 1002e perton USD 15 pertcoze
e production * Metal: 7.7 t002e perton * pevenwes from recycling :
Share in waste [Diagnostion basioo) —  Paper USD EDpertCoze
* paper: 14% —  Plasticc USD 180 pertCO2e
* Flaztic: 11% —  Glass: USD 20 pertCO2e
* Glazsi TH —  Metal: USD 1200 per t0o2e
* metal: 5%
Wasta water *  Improved waste * address all industrial and municipa * Capex: USD 14 pertCOo2e of
rechment water treatment waste water ahatement capacity
* Waste water trestment iz fmited 1o *  Opex: USD 152 pertCO2e
a technical emission reduction
potential of 45% by 2020
SOURCE: Mexico GHE Abatement Cost Cunve 2013 150

43



(=

=" USAID |MEXICO

MEXICO LOw EMISSIONS

BB e DEL QS ADGS DEVELOPMENT PROGRAM (MLED)
UPDATED ANALYSIS ON MEXICO’S GHG BASELINE,
MARGINAL ABATEMENT COST-CURVE AND PROJECT PORTFOLIO

UNIDOS DEAMERICA

Exhibit 42

- - TITUT ! (E)USAID|MEXICO
SEMARNAT Ins 0 MACIONAL DE ECOLOGIA e

—_— ' - P o ramapam & | Desarmolk

¥ CAMBIO CLIMATICO Bo e B baes de Mérko (MLED,

Around 70 percent of the waste leversare net- oot

profit positive 105

Waste sector - GHG abatement cost curve for Mewsco, 2020

Wastewater - improved treatment —l
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[ Recycling new waste

]

T— Landfil gas electricity generation

SOURCE: Misico SHE Abaternent Cost Ourwe 2013 1=

Appendix Three: Project portfolio tracker

The following pages introduce some of the projects that have been documented in the project
portfolio tracking tool. Please refer to the attached power point file for the full version of all 81
project templates.

Exhibit 43
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=2 A 2 - ENERGIA
Generacion con Hidroeléctricas SOR VALIDAR
Descripcion Costo-beneficio
Detalle Curva de costos
* Existen en total 25 proyectos para la construccién o ampliacién de USD/tCO2e Inversion
plantas hidroeléctricas 3 2012-2020: 872 M USD
* Tres de estos proyectos tendrdn un impacto en reduccién de 200
emisiones para el 2020 0
= Chicoasen Iy Villita Ampliacién son las de mayor impacto con 225 Costo-
y 150 MW de capacidad respectivamente. 200 beneficio: -11 USD/ tCO2e
400
Al
MW N ’ A Abatimiento
tCO2
* CRE © Alcance actual
= SENER
* Sector privado 439,869 698,513
2010 2013 2018 2020
255 405
r T T T )
Otras consideraciones i
Co-beneficios
2010 2013 2018 2020 o Salud O Equidad socialy
Co- . C S o Econémicos - g?og'é"er")d 4
..... b i K ¥ Bienestar social lodiversida
Etapa actual Bajos Altos
Implemen- e Ba
LA Disefio tacion/ Sagiitaitey rreras . " -
factibilidad e on operacién A Disp de
@ o o o Q Fallas de informacién  recursos
Q Bajo ROI 0, Financiero
..... Q Altoriesgo Activo fijo
Actuales y posibles fuentes de presupuesto E!( Tiempo de repago O Tecnologia
Alto capital O Suministros
= Gobierno gﬁf‘{e' ‘Iit:d %O% Factibilidad politica Usuarios
= Capital Privado CH Alto Bajo QO Disposicién QO Comportamientos
O Regulacién arraigados
FUENTE: POISE 2012-2026; Analisis equipo de trabajo 34
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SEMARNAT INSTITUTO NACIONAL DE ECOLOGIA =YS
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SECRETARIA DE X
e ATURR < Y CAMBIO CLIMATICO Bajo en Emisiones de México (MLED)
Generacién con Mini-Hidro ENERGIA
POR VALIDAR
Descripcion Costo-beneficio
Detalle Curva de costos
*® Existen 40 proyectos para rehabilitacién, ampliaciény UsD/icoze
construccién de plantas mini-hi i 550 Inversion: 323 M USD
® 21 de estos proyectos se espera que tengan un impacto en 200
reduccién de CO; para el 2020 N
= Estos proyectos representan una capacidad de 137 MW al 2020, y Costo-
una reduccién de emisiones de 206,640 tCO. -200 beneficio: 23 UsD/ tCO%e
400
A
mMw . crE Rbatimiento
* CRE Alcance actual
= SENER
* Sector privado 157,946 206,640 235,953
" T T T
o 120 137 2010 2013 2018 2020
' 2010 ' 2013 ' 2018 ' 2020 ' Otras consideraciones Co-beneficios
Salud O Equidad socialy
Co- o Econémicos - g?o%?"e"?d p
b i ; o Bienestar social lodiversida
Etapa actual Bajos Altos
. Implemen- i Ba
R Disefio tacién/ Seguwr‘uento/ rreras 3 q —
factibilidad T operacién Di de
e ° é o o Fallas de informacion ~ recursos
Q BajoROI Q  Financiero
QO Altoriesgo Activo fijo
Actuales y posibles fuentes de presupuesto Q Tiempo de repago O Tecnologia
O Alto capital O Suministros

* Gobierno Nivel de %O% _— . R
dificultad Factibilidad politica Usuarios

= Capital privado Alto Bajo O Disposicién & Comportamientos

O Regulacién arraigados
FUENTE: POISE 2012-2026; Analisis equipo de trabajo 35
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e . 7 & - POR VALIDAR
Proyectos de generacion con Mini-Hidro poR A oAR

Mini hidro projects

Cumulative Mitigation 2010-2020
KtCO2e
300

200

100

0 T T T T T T T T T

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Mitigation 2020
KtCO2e

Villita - Unidad 1y 4 34,49

Patla-Unidad1,2y3 [ ] 31,21

Necaxa-Unidad1ala10 [ ] 27,42

Hidroatlixco ] 15,86
Tepexic-Unidad1,2y3 [ ] 1552
SantaRosa-Unidad1y2 [ ] 15,17
Cobano-Unidad1y2 ] 13,79
Cupatitzio-Unidad1y2 ] 13,10
Tuxpango -Unidad1,2,3y4 ] 9,66
Botello-Unidad1 ] 8,62
Platanal - Unidad2 ] 5,86
Temascaltepec - Unidad 1,2,3y4 ] 4,66
Zumpimito - Unidad 1,2,3y4 7] 3,45
Alameda - Unidad 1,2y3 ] 2,93
SanSimon ] 2,41
Tezcapa-Unidad1 [ 0,86 A
Tiilan [ 0,86
Canada 0,34

Fernandez Leal 0,34

Villada | 0,07

> >> P> D
>

444 2 J i 2

FUENTE: POISE 2012-2026; Analisis equipo de trabajo 36
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SEMARNAT | : INSTITUTO NACIONAL DE ECOLOGIA s
T SICRETARIADE R Y CAMBIO CLlMATlCO Programa para el Desarrollo

MEDIO AMBIENTE
¥ RECURSOS NATURALES

Bajo en Emisiones de México (MLED)
PETROLEO Y GAS

Eficiencia Energética - PEMEX Refinacion o VLA

Descripcion Costo-beneficio
Detalle Curva de costos
* Medidas de eficiencia aplicadas en las refinerrias USD/tCO2e
= Existen en total 28 proyectos, de cogeneracién, refaccién de 550 _ Inversién 1,746 M USD
caldera o aislacién en instalaciones, entre otros 200 2012 - 2020: ”
*® Los proyectos con mayor abatimientoson Salamanca Fase | -
Cogenereaciény Sustitucién caldera CP-CB2, los cuales abaten 1.5 o Cost
y 0.1 MtonCO?2 respectivamente.. 200 ben:;c?;' -104.6 USD/tCO?e
..... o
No. Proyectos Responsable Abatimiont
Acumulativo * PEMEX tcgzzme" ©
Alcance actual
659.968 891.038 891.038
r T T T )
23 28 28 2010 2013 2018 2020
Otras consideraciones Co-beneficios
2010 2013 2018 2020 o Salud 0O Equidad socialy
Co- g Econémicos - g?ogfé"e"?d 4
ici : Bienestar social fOUIVEISIUS
Etapa actual Baios Altos
Pre- . L:‘gfn?e"' Seguimiento/ Barreras
factibilidad Construccién operacién A i i Di ibilidad de
o o 6 e QO Fallas de informacién  recursos
Q BajoROI Q Financiero
QO Altoriesgo o Activo fijo
Actuales y posibles fuentes de presupuesto Q Tiempo de repago O Tecnologia
o Alto capital O Suministros
» PEF :"'_'f‘f‘“ ‘I’ted < )—> Factibilidad politica Usuarios
EICHH Alto Bajo O Disposicién O Comportamientos
0O Regulacién arraigados
FUENTE: PEMEX; Andlisis equipo de trabajo 56
Exhibit 47
SEMARNAT INSTITUTO NACIONAL DE ECOLOGIA
T SECRETARIADE 9 G i Programa para el Desarrollo
v Y CAmMBIO CLIMATICO Qeme

MEDIO AMBIENTE
¥ RECURSOS NATURALES

Proyectos de eficiencia energética en PEMEX Refinacién (1/2) **
Eficiencia energética

Bajo en Emisiones de México (MLED)
TROLEO Y GAS

POR VALIDAR

Cumulative Mitigation 2010-2020"

KtCO2e
1.000
800
600
400
200
0+ T T T T T T T N
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Mitigation 2020
KtCO2e
PR - Sustitucién de la calderaCP-CB2 [ ] 95 A
PR- Tren de Precalentamiento | 77 A
PR - Separador caliente | _:I 66 A
PR-Separador calientell [ ] 66 A
PR Salina Cruz - Integracion energetica 1 A:l 54 A
PR - Recuperador de calor A: 54 A
PR Salina Cruz - Integracion energetica 2 —:l 54 A
PR - Caldera de Coque ::I 47 A
PR - Reduccién de emisiones de S02 [ ] 47 A A
Tula - Economizador en Caldera ] 39
PR - Aporvect de gases de combustion | | 37 A
PR - Coadyuvar al ahorro de energia A: 34 A
PR - Modificacion del Tren de Interc. de Calor (4) | ] 27 A
PR - Instalacién de si de pr jento [ 22 A
1 Graficaincluye todos los proyectos de efiencia energética
FUENTE: PEMEX; Andlisis equipo de trabajo 57
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SEMARNAT | : INSTITUTO NACIONAL DE ECOLOGIA s
T SICRETARIADE R Y CAMBIO CLlMATlCO Programa para el Desarrollo

Bajo en Emisiones de México (MLED)

¥ RECURSOS NATURALES

Proyectos de eficiencia energética en PEMEX Refinacion (2/2) PETF;S;EV‘ZLT;:S

Eficiencia energética

Cumulative Mitigation 2010-2020"
KtCO2e

1.000

800

600

400

200
0 - T T T T T T T T T \
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Mitigation 2020
KtCO2e

Rehabilitacion de Sistemas de Trampeo ] 22
PR - Mejora del Aislamiento Térmico de Vapor ] 22
-
PR - ai i térmico 20

PR - Aumento de la Eficienciadela Calderera [ 7] 20
PR - Mejora del Aislamiento Térmico de Vapor 4:| 20
PR - Modernizacion de los Calentedoresde U-500 [ ] 16
PR - Modificacion del Tren de Interc. de Calor (3) :: 14
PR - Automatizacion de MVTF, TVTF, MVAP, TVAP [ ] 13
PR - Modificacion del Tren de Interc. de Calor (U-400) ] 12
PR - Sistemas de Recuperacion de Condensado || 4
PR - Generacion electrica del calor recuperado ::I 4
PR - Mejora de aislamiento Térmico para vapor _:I 3

PR - Filtro para gas combustible a calentadores 4:| 2
PR - Filtro para gas combustible a calentadores _:I 2

244

> > P

> >

1 Gréficaincluye todos los proyectos de efiencia energética
FUENTE: PEMEX; Andlisis equipo de trabajo 58

Exhibit 49

|MEXICO

SEMARNAT | : INSTITUTO NACIONAL DE ECOLOGIA
T SICRETARIADE R Y CAMBIO CLlMATlCO Programa para el Desarrollo

Bajo en Emisiones de México (MLED)

Generacion en rellenos sanitarios omEN0s

¥ RECURSOS NATURALES

Descripcién Costo-beneficio

Detalle Curva de costos

= Existen en total 21 proyectos de generacion eléctricaen base a los USD/tCO2e

gases emitidos por rellenos sanitarios 550

Inversién: 4394 MUSD
* 16 de los 21 proyectos estdn parados en este momento.

200
0 Costo-
10" 531 USDItCOZe
) beneficio:
-400
No. Proyectos Responsable o
N Abatimiento
Acumulativo * Gobiernos
tCO2e
locales Alcance actual
* Sector privado
727 3.376.096 3.382.458
7 r T T
& & 2010 2013 2018 2020
! ' ' ' ' Otras consideraciones ici
Co-beneficios
2010 2013 2018 2020 o salud O Equidad socialy
Co- ¥ Econémicos - g?og?"e"?d 4
b i - ¥ Bienestar social fodiversida
Etapa actual Bales Altos
Implemen- -
Pre- - " Seguimiento/ Barreras
factibilidad  D°N° tacitry] operacién i omi Disponibilidad de

Construccién

o ° ° 0 Q Fallas de informacién  recursos
Q BajoROI QO Financiero
Parado @ QO Alto riesgo o Activo fijo
Q Tiempo de repago Q Tecnologia

Actuales y posibles fuentes de presupuesto Nivel d o Alto capiel &) EILERD
e lce (—<>—) Factibilidad politica Usuarios
= Gobiernos locales dificultad Alto Bajo QO Disposicién O Comportamientos
* Capital Privado Q Regulacién arraigados
FUENTE: CDM; SEMARNAT; Andlisis equipo de trabajo 94
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INSTITUTO NACIONAL DE ECOLOGIA

SEMARNAT
Y CAMBIO CLIMATICO

SECRETARIA DE

MEDIO AMBIENTE
¥ RECURSOS NATURALES

Generacion en rellenos sanitarios (1/2)

(=) USAID|MEXICO

=)
Programa para el Desarrollo
Bajo en Emisiones de México (MLED)

RESIDUOS

POR VALIDAR

Cumulative Mitigation 2010-2020 "] parados [T Activos
KtCO2e

2.000

1.500

1.000

500

[ y ¥ u u y y \
Mitigation 2020 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
KtCO2e
BordoPoniente | ] 2.000,00 A
Bordo Xochiaca (OF) || 306,03 A
Rincén verde, Naucalpan ‘j 304,77 A
Chiltepeque, Puebla -:| 150,93 A
Ciudad Juarez _] 11332 A
Coyula (Guadalajara) 7] 105,04 A
Garcia, Mazatian || 90,82 a
San Luis Potosi (Pefiasco y Santa Rita) 7] 87,87 A
Matamoros-Torreén 7] 73,29 A
Tlanepantla ] 71,73 A
Puertos Chivos | 63,74 A
FUENTE: CDM; press releases; SEMARNAT; Analisis equipo de trabajo 95

Exhibit 51

INSTITUTO NACIONAL DE ECOLOGIA
Y CAMBIO CLIMATICO

¥ RECURSOS NATURALES

Generacion en rellenos sanitarios (2/2)

Cumulative Mitigation 2010-2020

() USAID|MEXICO

Programa para el Desarrollo
Bajo en Emisiones de México (MLED)

RESIDUOS

POR VALIDAR

D Parados |:| Activos

KtCO2e
2.000
1.500
1.000
500
0 4 y y u u T T
Mitigation 2020 2010 2011 2012 2013 2014 2015 2016
KtCO2e
Queretaro 57,05
Saltillo 54,33
Cadereyta, NL 50,53
Ahome, Sinaloa 45,94

:I 35,31
:l 25,97
: 25,03
:| 23,12

Monterrey Ill (ampliacién a Monterrey 11)

Relleno sanitario - Poza Rica
Mextepec
ProActiva Nuevo Laredo

Nogales

Prados de Montafia (DF)

FUENTE: CDM; press releases; SEMARNAT; Analisis equipo de trabajo

2017 2018 2019 2020

> > > > > >
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